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FzH�R¢k��tk�kM�KY&b�Y�£$J�g>Dhg�u�b�Y&FI@cDh[MYGm�aIu�g�FIbCJ�FIazYG[�dI@CFI@cDh[�d�®çaIDhB ����K � H���K � � bCD��/BZY&dIdU^
bCD�����Rn[�dI@¿F�Jh^QbcD��
TUDG[�TURn[XFIazY&FI@cDh[ô^þ��@cd-VO��DGBE@C[
Y&FzRn���KY&b�Y�£l@cRnd��=@¿FzH�JGDhu�[�� d�FzRUbCb�YGa�g>Dhg�u�bcY&Fz@CDh[�dtFzD;H�@C�hH�BEYGdIdn^þH�@c�GH
��Rn[�dI@¿F�Jh^QH�@c�GH§TUDh[�TnRU[KFzaIY&Fz@CDh["^
m�u�bc�hR*��DGBE@C[
Y&FzRn�Md-J$d-FIRUB(dS�=@¿FzHMDhbc�§d�FzRnbcb�Y&aAg]Dhg�u�b�Y&FI@cDh[�dUN

?AH�RMTUDGBEg
Y&TnFp^1H�@C�hHdIu�a-® YGTnR_��m�aI@c�GHXFI[�RUd-d(ÅSÆ*�5e*d(YGaIR�F�J$g�@CTpYGbCbCJ�bcD�����BEYGd-d¢�KYGbcY�£l@cRUd§´ ��� �
Â ¼ �  | FzD;Â ¼ \ �! � � Ä µiN�?AH�@cd BZY&dId4aIYG[��hR@cd=vhRUa�J;d-@cB(@cb�Y&a�FzDZFIH
Y&F�D&®��5��etd¢´�k ¼ ÂG^Ø� ¼ Âh^Øe ¼ Àhµ_NS?AH�RndIR
TUDGBEg
Y&TnF1Å=Æ*�5etd1Y&aIRAb�Y&aI�hRnaU^GB(Dha-R�bcu�B(@c[�Dhu�dU^hYG[��fB(DhaIR�BEYGd-dI@CvGR�FzH
Y&[(bCDlTUYGblP �I�5�KYGbcY�£l@cRndA´ ?5RUbCbcRnd
� ?5RUaIbCRnv$@cTWH0Â � � ·Gµ(YG[�� D�vhRnaIb�Y&g�FzH�RjH�@C�hH�BEYGd-dEaIYG[��hR�DG®*TnDhBEg�YGTnFE�KYGbcY�£l@cRUd¢®çDGu�[��6Y&F(H�@C�hH�Rna
aIRn��dIH�@C®öF´ ¼ N÷¸�� ¹��9Â�µ�@c[§FzH�R�PSu�m�m�bCR���RnRUgq�3@cRnbc��´ �1H�@cbcbC@cg�d�RnFUN�Y&b±Â � � ·Gµ_N

?AH�REb�YGa-�hRG^�bcD�� dIu�a�® YGTURi��m�a-@c�hHKFz[�RUdIdÅSÆ���e*d�YGaIR(dI@C�h[�@¿¬
TpYG[KFIbCJ;B(Dha-R(BEYGd-dI@CvGR;´ ��� � Â ¼ \ �! |
FzDqÂ ¼ \�\  r � Ä µ_N=?AH�RH�@c�hHl��BZY&dIdS�KYGb�Y�£�@CRUd=@c[�FzH�R¢k��tk�k§FzH
Y&F4��DZH�Y�vGRfYEd-@c�h[�@C¬
TUYG[KF4g>Dhg�u�bcY&Fz@CDh[MDG®
JhDGu�[���d-FWY&aId*H
YpvhRfFIH�R�bcD�� TUDh[�TnRU[KFzaIY&Fz@CDh[�d*F�J$g�@cTUYGb±DG®���@CdIVq�KYGb�Y�£�@CRUd�´ � » ÀlN /Kµ_^�Y&[�� FzH�@Cd*@cd�FzH�R
TpY&dIRE®çDGa�FIH�RZbcYGaI�hR(Å=Æ*�5etd�´ �h¼�� DG®��=H�@CTWH�H
YpvhR � »+À$N /KµiNM?AH�RZbcYGaI�hR(Å=Æ*�5etd�H
YpvhRZF�J$g�@CTpYGb
v&YGbcu�RUd*DG®�Rnx]RUT_Fz@CvGR�d-FzRnbcbcYGa4d-u�a-® YGTnR�BZYGd-d*��RU[�dI@CFI@cRnd�� � � Â ¼ �tFID Â ¼ �  | � Ä VXg>T � o N¢?AH�@Cd*@cd*Y&m]DhulF
Y�® YGTnFIDha*DG®1FzH�aIRUR�bCD���RUa*FIH
YG[�YpvhRUaIYG�hRf®çDha*TnDhBEg�YGazYGm�bCJqBZYGd-dI@¿vhRfb�Y�FzR¢F�J$g]R��KY&b�Y�£l@cRnd�´ d-RUR(�3@C�hu�aIR
Âp¸¶@c[³wtYGulxôBEYG[�[R_FZY&b=À ¼h¼ ½&T�µ_NO?AH�RUd-RjÅ=Æ*�5e*d�YGaIRMTUDGaIaIRndIg>Dh[���@C[��¶b�YGa-�hRUa�FzH
YG[7YpvhRnazYG�GR�bcY&FzR
F�J$g]R(�KYGbcY�£l@cRnd�DG®�FzH�R�dzY&BER�BEYGdIdE´�k$H�RU[�RnF�YGbºN(À ¼h¼ ½KµiN¢?AH�RndIRZa-RUd-u�bCFId�Y&aIR�[�DGFtd-u�aIg�a-@cd-@c[���^�d-@c[�TnR
wtYGu�x]BZY&[�[OR_F�YGb�N;´�À ¼h¼ ½GT�µ4d-H�D���Rn��FzH
Y&F�Y&Ft¬�£lRn���KYGbcY�£$J BZY&dIdU^3k��tk�k¶�KYGbcY�£l@cRUd��=@¿FzH�bcD���RUa	� �
´ºY&[���FIHXu�d=b�YGa-�hRUaAaIYG��@c@�µ�H
YpvGR�JGDhu�[��hRna d�FzRnbcb�Y&a�g]DGg�u�b�Y�Fz@cDG[�dUN
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?AH�R§F�J$g�@cTUYGb�v&YGbcu�RUd¢®çDha¢FIH�RM�±ÅSÆ Ri£lFI@c[�T_Fz@CDh[@c[7ÅSÆ��5etd�YGa-RMBED$��RUd�FAS� ����� � ¼ N �jFzDOÀ
BEYG�h[�@¿Fzu���RndUN ?AH�@Cd�azY&[��hR @cdEdI@CBE@Cb�YGafFzD�FIH
Y&FZDG®�Y�4ÅSÆS��d-RUbcRnTnFIRU� dzYGB(g�bCRjDG®��KYGbcY�£l@cRndEFzH�Y&F�@Cd
aIRng�aIRndIRn[XFzY&Fz@¿vhR�DG®þFIH�R¢bcD$TpY&b3e*}���¯±°9g>Dhg�u�bcY&Fz@CDh[�´º��u
Y�F*RnFtY&b�N*À ¼h¼ ¸Xµi^"YGd4��RUbCb±YGdSFzH
Y�F*DG®����Ae*d
´�k ¼ Âh^¾� ¼ Â�µ_N } ��Dhg�FI@c[��Y�wta-Dhu�g
Y ´ºÀ ¼h¼ Â�µ���[�@¿Fz@cYGb LjYGdIdM�
u�[�TnFz@CDh["^AFzH�RjF�J$g�@cTUYGb4Rnd-Fz@CBZY�FzRU� d-FWY&a
®çDha-BZY&FI@cDh[EazY&FIRUd�®çDha�FIH�RtÅSÆ��5etd=YGa-R � ½FzD�½ ¼ � Ä JGRpYGa � \ ´çDha �,�FID � ¼�� Ä JhRUYGa � \ YG��DhglFz@c[��
FzH�RSH�@cd-FIDhaI@CTpYGbCbCJ�d-FzYG[��
Y&aI�Zk�YGbcg>RnFIRUaþ��[�@¿Fz@cYGb
LjY&dId��Qu�[�TnFI@cDh[QµiN3?AH�RndIR d-FWY&a±®çDhaIBEY&Fz@CDh[fazY�FzRUd1D�vhRnaIbcYGg
FzH�R�aIYG[��hRtd-g
YG[�[�Rn�qmKJ����Ae*d�´�k ¼ ÂG^
� ¼ Âh^Qe ¼ ÀhµiN

��[E�3@c�hu�aIRA½*��R=d-H�D�� FzH
Y�FþFzH�R P �G@CB!K � B d-FzYGaþ®çDhaIBEY&Fz@CDh[¢aIY&FzR�´ ��� � �A��� µþ@Cd1Y*d-Fza-Dh[��*®çu�[�T_Fz@CDh[
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DG®"FIH�R ® Y&a��!Å=Æ/d-u�a-® Y&TUR�m�a-@c�hHKFI[�RUd-dUNþ?AH�R�TnDhB(g
YGTnFU^lH�@c�hHEdIu�a�® YGTUR m�aI@C�hHKFz[�RndIdAÅ=Æ*�5etd�H
YpvhR4F�J$g�@CTpYGb
v&YGbcu�RUdADG® ����� ����� � Â ¼�� �  � FzD§Â ¼�� �  � JhRpY&a � \_^�TnDhBEg�YGaIRn�MFID � Â ¼�� �  | FzD§Â ¼�� \ �! | JhRpY&a � \�®çDha�FzH�R
b�Y&aI�hR�bcD�� dIu�a�® YGTUR(m�aI@C�hHKFz[�RndIdÅSÆ*�5e*dUNM¡4®�TUDhu�a-dIR(FzH�R(dIg>RUTn@C¬
TEd-FWY&at®çDGaIBEY&Fz@CDh[¶azY&FIR(@Cd�a-Dhu��hH�bCJ
FzH�RZ@c[KvGRUaId-R�DG®�FIH�REFI@cB(R�@CF���Dhu�bc��FzYGVGR(FzDq®çDGaIB FzH�REg�aIRndIRn[XF¢�KYGb�Y�£lJ¶BEYGd-dY&F�FzH�REg�aIRndIRn[XF¢d-FWY&a
®çDha-BZY&FI@cDh[¶aIY&FzR&N§?AH$u�dU^±FzH�RZb�Y&aI�hR(ÅSÆ��5etd�YGaIRj´ @C[OFIH�RZB(RpYG[
µ�®çDGaIB(@c[��Md-FzYGaIdY&FYqazY�FzR(dI@cB(@cbcYGa
FzDqFzH�Rn@ca�g
YGd-F¢azY&FIR�YpvhRnazYG�hRn�D�vhRUa¢Y;P u�m�m�bcR(Fz@cB(RGN���[TUDG[XFIazYGd�Fp^3FIH�R�TnDhBEg�YGTnF¢ÅSÆ*�5e*dH
YpvGR§Y
F�J$g�@cTUYGb 	-�hYGb�Y�£$JK��m�u�@cbC��@c[��tFz@CBERT�¢DG®5Dh[�b¿JjÂ*FID(Àfet@C�KYpJhRpY&aUNþ?AHXu�dU^�FIH�RnJ§YGaIR 	�d-FWY&aIm�u�a-d-F��(d�J$d-FzRnBEdnN
?AH�R � �]P!D TnDhBEg�YGTnF4ÅSÆ���e*d´ � � ��� < Â ¼ � Ã1Ä V$g>T � o µ=H
YpvhR¢�hYGb�Y�£$JK��m�u�@cbC��@c[��¢FI@cB(RUd=DG®þDG[�bCJ ¼ N¿Â�FID
Â�e*J$an^�vhRUa�JMdI@CBE@Cb�YGa1FzDfFzH�R�TnDhaIa-RUd-g]Dh[���@c[���Fz@CBERndITUYGbcRndA@c[M���Ae*d´ºk ¼ Âh^¾� ¼ Âh^Øe ¼ Àhµ_N

k�YGbC@cB RnF(Y&b�N�´�À ¼G¼ ¸Xµ�Y&[��7��aI@C[�TWH�BEYG[�[RnFfYGb�N ´�À ¼G¼ ¸Xµ�H�Y�vGRMdIH�D��=[³FzH
Y&FFzH�R§d-g]RnTU@C¬�T§d-FWY&a
®çDha-BZY&FI@cDh[jazY&FIRUd�@c[¶�KYGbcY�£l@cRUd4TUDha-aIRUbcY&FzRfd�Fza-Dh[��hb¿J;�=@CFIH¶FIH�R(�±ÅSÆS��DhglFz@cTUYGb±TnDhbcDha-dtYG[��¶FzH�R�¸ ¼G¼h¼ :}
m�a-RpYGVZYGBEg�bc@CFIu���R´º��¸ ¼G¼h¼ µ_^$aIRndIg>RUT_Fz@CvGRUb¿JhN1?AH�@cd�@cd�FIaIu�R�®çDGa�FzH�R*ÅSÆ���e*dUN1?AH�R*bcYGaI�GR4Å=Æ*�5etdAH�Y�vGR
@c[KFIRUaIB(RU��@�Y&FIR�TUDhbCDhaId*´ �3'4) +�- � ÀFzD(½Kµ�YG[��M¸ ¼G¼h¼ :} m�aIRUYGV�d�FzaIRn[��GFIH�d�´º��¸ ¼h¼G¼ � ÂhNàÀ$N±FzD§ÂhNØ·hµ_^
�=H�@CbcR�FzH�R�TnDhB(g
YGTnFÅSÆ��5etd�H
YpvhR�FzH�RZm�bCu�RZTnDhbcDha-d�´ �('*),+ - � ¼ N ��FID Àhµ�YG[���d-BZYGbCb1¸ ¼h¼h¼ :}
m�a-RpYGV�d-FIaIRU[��GFzH�df´º��¸ ¼h¼G¼ �²ÂhN ¼ FzDqÂhNØ½hµ=DG®þvGRUa�JqJGDhu�[��§d�FzRUbCb�YGa=g>Dhg�u�bcY&Fz@CDh[�d�´ R&N¾��N�wtYGu�x]BZY&[�[jR_F
YGb5À ¼G¼ ½hYKµiN�?AH�R¢ÅSÆS��DhglFz@cTUYGb"TnDhbcDha-dADG®3FIH�R�TUDhB(g
YGT_F4Å=Æ*�5e*d Y&aIRtvhRUa�JMdI@CBE@Cb�YGa�FzD�FzH�Dhd-R�D&®þ���Ae*d
´�k ¼ Âh^¾� ¼ Âh^àe ¼ ÀhµiN
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?AH�R¶B(RnFWY&bcbc@CTU@¿Fz@cRndf@c[ FIH�R¶@cDh[�@C¤URn� �KYGd§@C[ FzH�R¶Å=Æ*�5etdMY&aIR;F�J$g�@cTUYGb4®çDha§k��tk�k �KYGbcY�£l@cRUdEDG®
FzH�RqTnDhaIa-RUdIg>Dh[���@c[���d-FIRUbcbcYGafBEYGdIdq´ ?5aIRnBEDG[XFI@ARnFZYGb�N�À ¼G¼ ¸Xµ!S§FIH�RqbcYGaI�GR�´ BEYGdId-@CvhRpµfÅSÆ*�5e*dEH�Y�vGR
Dp£$Jl�GRU[�YGm�u�[���YG[�TURndED&® d-RnvGRUazY&b=FI@cB(RUd¢d-Dhb�Y&aU^þ�=H�@cbCRZFzH�R§TUDhB(g
YGT_Fq´ bcRndIdfBEYGdId-@CvGR�µ¢ÅSÆ��5etdfd-g
YG[
Y�m�a-DKYG� aIYG[��hR;@C[ B(RnFWY&bcbc@CTU@¿F�J�®çaIDGB �t½ ¼ � dIDhbcYGaEFID�dIR_vhRnazYGb�FI@cB(RUdZd-Dhb�Y&aUN/�OR;[�DGFIRjFzH�Y&F�FzH�R
	-d�FzaIDG[��&��bC@c[�RT��BER_FzH�D$��d=bc@CVGRtFzH�Dhd-R�u�dIRU�jmXJ�?5aIRnBEDh[KFI@5R_F�Y&b�N�FIDZRnd-Fz@CBZY�FzRtBER_FWYGbCbc@CTU@CF�JZYGa-R�VX[�D��=[
FzDqJl@CRUbC��d-J$d�FzRUBEY&FI@cTpY&bcbCJ¶H�@c�hH�RnaB(RnFzYGbcbC@cTU@¿Fz@CRUd4FIH
YG[���@CaIRnTnFFIRUTWH�[�@hgXu�RUdq´ wtRn[�[�@CTUu�F-Fp^þ��a-RUd-Dhbc@C["^ �
etYGaI[�R_FIF�À ¼h¼ ½KµiN*��R_FIFz@C[�@ � �3Y&�hRUb�´�À ¼h¼ ¸XµSH
YpvGRfaIRUTnRU[KFzb¿J;a-RUTpY&bc@cm�azY&FIRU�jFIH�R 	��÷¡��I�I��� � � � �-���h�§d�FzaIDG[��
bc@C[�R�B(RnFzYGbcbC@cTU@¿F�J�@c[���@cTpY�FzDhanN±Å d-@c[��fFIH�RU@Ca�TpYGbC@cm�aIY&Fz@CDh["^XFzH�RtÅ=Æ*�5e B(RnFzYGbcbC@cTU@¿Fz@CRUdþ��DGu�bc�Mm>R�a-Dhu��hH�bCJ
dIDGb�YGa4®çDGa�FzH�RfbcYGaI�hR¢ÅSÆ*�5e*dtYG[����t½ ¼ � d-Dhb�YGa FzD§dIDGb�YGa4®çDGa�FzH�RfTnDhBEg�YGTnF�Å=Æ*�5etdnN¢?AH�RndIR(b�Y&F-FzRUa
B(RnFWY&bcbc@CTU@¿Fz@cRnd�YGaIRtdI@CBE@Cb�YGa1FzD(RUd�Fz@CBZY&FIRUd�®çDha=���Ae*d�´º�5RnF-Fz@c[�@�RnF YGb�NþÀ ¼h¼ Â�e
klH
YGg�bCRnJ§R_F YGb�N1À ¼h¼ ¸XµiN

?1Jlg�@cTpY&bSRnBE@CdId-@cDh[l��bc@C[�REvGRUbcD$TU@¿F�J��@CdIg>RUaId-@cDh[�d(aIYG[��hR§®ça-DhB � ¼ FzD7Â1� ¼ VXB dIRnT � \ ^��=@CFzH³bC@CFIFIbcR
��Rng]Rn[���RU[�TUR;Dh[��KYGbcY�£$J³BZYGd-dUN6?AH�RndIR Y&aIR�dI@cB(@cbcYGa�FIDOv&YGbCu�RUd(@c[����Aetd;´º�5RnFIFI@c[�@=R_F�YGbºN À ¼h¼ Â�µ_N
Å d-@c[���FIH�RUd-RAvhRUbCDlTn@CF�J��@cd-g]RnaIdI@CDh[�d1YG[���FIH�RAul��m
YG[���H
YGb¿®���bC@c�hHKF5azYG��@c@l��R=H
YpvhR=TUDGBEg�ulFzRU����J$[
Y&BE@CTpYGb
BEYGdId-RUd´ �	��
� " ��� o���� � � ��� µiN�?AH�RndIRfY&�haIRnRt�=@¿FzHMFzH�R�d-FIRUbCb�YGaABEYGdId-RUd=FzD��=@CFIH�@c[qY�F�J$g�@CTpYGb"® Y&TnFzDGaDG®5FzH�a-RUR&N
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�ORfH
YpvhRfu�d-RU�¶FzH�R¢RnBE@CdId-@cDh[l��bc@C[�R ��ul£ aIY&Fz@CDhd �÷¡��I�I��� � P�
7v$dUN � � �I��� � P��FzD§@C��RU[KFz@¿®öJ;Å=Æ*�5e*d
@c[ �=H�@CTWH�Y§F�J$g]RZÀ�}Se��9@Cd*BZYGVX@C[���YMd-@c�h[�@C¬
TUYG[KFtTUDh[KFza-@cm�ulFz@cDG[¶FID�FIH�R�RUB(@cd-dI@cDG[l��bC@c[�R�dIg>RUTnFIaIu�B
´ d-RURtwtYGu�x]BEYG[�[�R_F=YGb�NþÀ ¼h¼ ½Gm
µ_N3yE��R4¬�[���FzH
Y�FA}Se��/YGaIR�g�aIRUd-RU[KFS@c[§½�� � D&®�FzH�R*bcYGaI�hR4ÅSÆ���e*dU^
YG[�� @c[ Â1� � DG®FIH�ROTnDhB(g
YGTnFqÅ=Æ*�5etdO´öFzH�R�d-FIaIDh[��GRUa�RUB(@cdId-@cDh[ bC@c[�Rnd§g�aID$��u�TnRU��mKJ6FzH�ROB(DhaIR
@c[KFIRU[�d-RSd�FWYGaþ®çDha-BZY�Fz@cDG[¢BZY&VGRUdþFIH�R=g�aIRndIRU[�TUR4D&®"YG[(}Set� BEDha-RA��@ 7(Tnu�bCFþFID���RnFzRnTnF�@c[¢FIH�R=TUDhB(g
YGT_F
ÅSÆ��5etdzµ_Nþ?AH�Rt�ha-RpY&FABEY��-Dha-@CF�J;´��h½ � µ�DG®�FzH�R*}Set�/��DGu�bc�Mm>R*TUb�Y&dIdI@¿¬
RU�§mKJMwtYGulxôBEYG[�[§R_FSYGb�NþY&d
	z`�DhB(g>DhdI@¿FzR��td�Jld�FzRnBEd�@c[f�=H�@cTWH(FzH�RSDhm�d-RUa�vhRU�ZRUB(@cdId-@cDh[$��bc@C[�RUd±YGaIR=TUDG[XFIaI@Cm�u�FzRn�ZmKJ(YtTUDhB¢m�@c[
Y&FI@cDh[
DG®�YG[ }Set�9YG[���¡9d-FzYGaIdnN?AH�RfH�@C�hH;aIY&FzRfDG®�}Set� @c[¶Å=Æ*�5e*d�@cd�[�DGF*dIu�aIg�a-@cdI@C[��§�h@¿vhRU[;FIH�Rfbc@C[�V
m>RnF���RURU[ d�Fza-Dh[��(}Se�� YG[���d-FzYGaS®çDGaIBEY&Fz@CDh[§@c[§FzH�R�g>Dhg�u�bcY&Fz@CDh[§DG®3BZYGd-dI@¿vhR��KYGb�Y�£�@CRUdA@C[�FIH�R¢kl�tk�k
´ºwtYGulxôBEYG[�[MRnFSY&b�N�À ¼h¼ ½GmQµ_N
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